Systematic reviews-and research syntheses in general-are increasing as a form of research. As a result, academic librarians from across disciplines are seeing a growth in the number of requests for library resources and services to support the development and publication of systematic reviews. In some cases, librarian involvement with systematic reviews takes the form of co-authorship. This article will arm library decision-makers with an overview of systematic reviews and details of how they differ from traditional literature reviews. Systematic reviews provide exciting opportunities for libraries such as potential income, increased use of library services, research output, and alignment with the new roles of academic libraries; however, they also raise issues that managers, administrators, and leaders need to understand and address if librarians are to succeed in these evolving partnerships with their research communities. Significant issues raised include: training and mentoring, time commitment, tenure and promotion, workload, student and research support, and funding.
Introduction
Systematic reviews are proliferating as a form of research publication across a wide range of disciplines as the demand for evidence-based approaches grows (Bastian, Glasziou, and Chalmers 5; . The discipline of health sciences is often assumed to be the main producer of this type of research but examples from other disciplines increasingly abound and are now found in fields such as management , social work (McFadden, Campbell, , urban planning , education , housing (Sautkina, Bond, , and environmental science . Systematic reviews are, in simple terms, studies of studies, and they form a sub-category of research syntheses (Chalmers, Hedges, and Cooper 16) . They aim to locate all studies on a particular topic, intervention, or research question so that evidence can be synthesized and analyzed. As such, they require systematically and comprehensively searching the literature and then documenting the search strategy for replicability and to allow the synthesis to be updated. This aspect of systematic reviews has been recognized as particularly challenging by the "bible" of systematic reviews, the Cochrane Handbook for Systematic Reviews of Interventions 4.2.6: "[C]onducting a comprehensive, objective and reproducible search for studies can be the most timeconsuming and challenging task in preparing a systematic review" (Higgins and Green 76) . To address this requirement, many methodological guides to research synthesis are now specifically listing librarian or information specialist involvement in the search process (see Table 1 ). As a result, librarians are being called upon to provide support as instructors, expert searchers, co-authors, and even in some cases as dedicated systematic review librarians Karasmanis and Murphy 4; O'Brien, . Furthermore, this phenomenon is on the increase, as evidenced by Crum and Cooper's 2013 study in which 525 medical librarians and library directors (46% of whom were in an academic health sciences library) were surveyed with regard to what they considered emerging roles: The top response from library directors in academic settings was "support for systematic reviews" (86% reported this as an added or planned role in their libraries), while 71% of medical librarians in academic settings reported this as an added or planned role (280-281).
Given these developments, senior administrators and library managers must fully understand the steps involved in a systematic review or research synthesis, and the issues and opportunities that these methodologies raise in the use of library services and resources. Library leaders need to understand how the growing popularity of systematic reviews is impacting librarians so that services and resources can be planned and delivered accordingly. The objectives of this paper are: To define what a systematic review or research synthesis is, to identify librarian involvement in the process, and to describe the value of this involvement and the issues it raises in libraries. This paper may be used to inform decisions connected to strategic planning and succession planning, as well as professional development and continuing education for librarians. [. . .] It is strongly recommended that each team includes an expert in the content area(s) covered by the synthesis, an expert in synthesis methods and an information scientist or librarian." (Canadian Institutes of Health Research, "Knowledge Synthesis") (Systematic) Mixed studies reviews "[I]nvolve specialized librarians (e.g., steps b-c)" (Pluye and Hong 36) Network metaanalyses (NMAs) "Conclusion: Literature searches in NMAs could be improved by searching more sources, and by involving a librarian or information specialist." (Li et al. 1001) Overviews of reviews (also called umbrella reviews, meta-reviews) "Information specialist: May be required when complex searches of the Cochrane Library are needed" (Thomson et al. 201) Rapid evidence assessments (REAs)
In the United Kingdom, the Civil Service guidance on REAs states, with regard to literature searching, that " [t] his stage of the project will benefit from the help of a librarian or information specialist because they can advise on devising a search strategy." "To mitigate the risk of the REA being affected by publication bias, it is critical to develop a sound search strategy. Experienced information professionals are important in any review activity, but may be particularly valuable in helping to develop highly efficient search strategies." (Thomas, Newman, and 
Defining the Systematic Review
What is a systematic review? According to the Health Technology Assessment (HTA) Glossary, it is "a synthesis that collates all empirical evidence fitting pre-specified eligibility criteria in order to answer a specific research question." A systematic review is a study of studies and involves a rigorous and transparent methodology to identify as many studies as possible on a specific research question.
Next, studies are screened for inclusion or exclusion based on predefined criteria. All included studies are critically appraised and synthesized in qualitative or quantitative form using a meta-analytic approach when appropriate. Systematic reviews are not the same as narrative or traditional literature reviews (which often synthesize only a small amount of selected studies and are not explicit about how those studies were located or selected), even if the principles of systematic searching can be applied to any type of review: "[T]he systematic review is designed to remove bias by employing a scientific methodology to comprehensively identify, critically appraise, and synthesize all of the potentially relevant literature on a given topic" (Harris 82).
How Is this Different from Traditional Literature Searching?
Systematic reviews take the traditional role of librarians as searchers into the more advanced role of expert searcher ( . Systematic reviews and other forms of research synthesis use a methodology which includes a transparent and rigorously documented approach to the retrieval of relevant studies, ideally described in a protocol before the initiation of the study. This approach extends to the search strategy; to the decisions used to include or exclude studies during the record screening process (i.e., determination of eligibility) and full-text reading; to the critical appraisal process; and to the culminating analysis, or synthesis, of the final list of included studies (Liberati et al. 3 ). Researchers often screen thousands of records when conducting a systematic review because searches are designed to be sensitive (i.e., have high recall) at the cost of precision (McGowan and Sampson 76). The goal is to retrieve as many of the relevant studies as possible using a combination of subject headings (if available), keywords (if available), and text words for each concept. Inadvertently missing certain studies or failing to retrieve all relevant studies could lead to a biased study (Golder, Loke, and McIntosh 440; Harris 82; McGowan and Sampson 79; McKibbon 207; Swinkels, Briddon, . Librarians are key partners in this critical step to avoid a flawed search.
Librarian involvement may or may not include the following: helping refine the research question (a process which often includes extensive preliminary searches); setting inclusion and exclusion criteria; selecting which databases and grey literature sources will be searched in the study; developing the search strategy for the primary database; translating the search strategy from the primary database search to other databases specified in the protocol; exporting bibliographic records from multiple databases to citation software (e.g., EndNote, Zotero, RefWorks); removing duplicate records from the citation library (a process which is time-intensive despite available functionality in citation software); hand searching journals and the reference lists of articles; conducting citation searching for key articles; searching the grey literature to include unpublished results; writing the methods section of the paper (often including detailed information about database scope and functionality) and documenting search strategies for appendices; reviewing the final manuscript; and updating the searches at a later point in time (Harris 86; Rethlefsen, Murad, and Livingston 1000) . Librarians are also becoming involved in other steps such as screening records, critical appraisal, and data extraction (Beverley, Booth, and Bath 70; Dudden and Protzko 308; Rethlefsen, Murad, and Livingston 1000).
What Are the Positive Implications for Libraries?

Research Output
Librarian involvement in systematic reviews can range from providing basic guidance on developing a search strategy to the role of a co-author who makes intellectual contributions to the study. The level of involvement in the research process should guide consideration for co-authorship and librarians should make this clear from their initial meetings with researchers, if appropriate. For example, the International Committee of Medical Journal Editors (ICMJE) recommends that authorship be based on four criteria: substantial contribution to the work, drafting and revising of the manuscript, final approval of the version for publication, and accountability for the research itself (sec. 2). Librarians involved as co-authors in systematic reviews are likely to assume responsibility for the search strategy-which counts as a substantial contribution (McGowan and Sampson 79)-and are natural candidates to write the methods section for the manuscript. As co-authors, they are also given the opportunity to approve the final manuscript and thereby become accountable for the research. Even if librarians, either by their own choice or for other reasons, are not included as coauthors, acknowledgement is often given for their contribution, which librarians should be at liberty to accept or reject. 
Increased Use and Evolution of Library Services
Librarian involvement in systematic reviews is arguably leading to an increase in the visibility of librarians' skills as expert searchers and as research collaborators. Even if a librarian isn't directly involved in a systematic review, many researchers-especially those who are new to systematic reviews-want to have at least some librarian assistance, usually via individual consultations. These consultations can involve: an explication of the steps and methodology involved in a systematic review; assistance determining the research question, selection criteria, and running scoping searches; instruction with regard to the citation management software used for the systematic review; explication of database scope and functionalities; assistance with and advice with regard to database selection; search string construction and troubleshooting; and assistance with grey literature searching, which often includes hand searching as well as advanced web searching (for an example of a study that uses systematic approaches for searching for policy literature on the open web, please see Austin et al. 627) .
Some libraries are responding with web guides, tutorials, and workshops that researchers can be initially directed to so that time-intensive consultations can be as sophisticated as possible and avoided if unnecessary. This complex support that librarians are offering may be best described as "research support services" and it represents an evolution of academic librarianship. Librarians' roles are evolving, and librarians are increasingly advising researchers on methodology.
Alignment with New Roles and Demonstration of the Value of Academic Libraries
Another way to view these realities is as an excellent example of librarians moving into the new types of roles outlined in the 2013 ARL report by Jaguszewski and Williams entitled New Roles for New Times: Transforming Liaison Roles in Research Libraries. This report highlights evolving research methods as one of the forces transforming higher education and calls for an "engagement model" of librarianship, stating, "An engaged liaison seeks to enhance scholar productivity, to empower learners, and to participate in the entire lifecycle of the research, teaching, and learning process" (4). The increase in partnerships with systematic review teams outside the library is an example of the engagement model, and the increasing popularity of systematic reviews is an example of an evolving research method. Furthermore, in this age of needing to articulate the value of academic libraries-through assessment, alignment with institutional goals, alignment with learning objectives and accreditation-librarian involvement in systematic reviews is quantifiable evidence of the impact of academic libraries on research. For these reasons, supporting systematic reviews should be embraced as an opportunity for academic libraries to evolve their services and make a stronger impact on the research landscape.
What Are the Significant Issues Raised by Increased Librarian Involvement in Systematic Searching?
Training and Mentoring
Providing support for systematic reviews requires training and mentoring for librarians Lefebvre et al. 5) . Without this support, librarians may find they lack the skills and/or the confidence to be involved in systematic reviews and may be unable to respond to their communities' needs in this area. Training sessions not offered locally require travel funds and adjustment of regular duties. Mentoring and training are especially important for librarians who are the solo providers of systematic review support for their institutions. The same can be stated with regard to librarians in subject areas where systematic reviews are an emerging approach and are therefore new methodological territory for both the discipline's researchers and the librarian. Anticipating the future directions in research within a discipline becomes more important than ever when considered in this context.
Time
Systematic searches are time-consuming and labour-intensive by nature, and lack of time is a barrier to taking on new roles in the support of systematic reviews (Crum and Cooper 284) . A comprehensive search can take hours or even days to develop (McGowan and Sampson 76; Karasmanis and Murphy 6; Nauche and Landry slide 28), as shown in a study by Saleh, Ratajeski, and Bertolet which reported a median time of 471 minutes and a mean time of 1,457 minutes for systematic review searches, including searches of grey literature sources (36). In addition to the time spent searching, systematic reviews often involve multiple meetings and exchanges with other members of the research team. This is especially true at the beginning of a study, as decisions made at this stage commit researchers to a course of action that cannot be changed once set in motion and are therefore tremendously important and must involve all collaborators. Systematic reviews involve a significant time commitment for librarians and they must juggle the inherent workload of systematic reviews with preexisting schedules and activities. If librarians' supervisors do not understand the time involved in their undertaking, they risk not being well positioned to advocate for additional staffing needs, for example. Supervisors may also be unable to fairly evaluate and credit librarians for the amount of work involved in such endeavours.
Value in Tenure Decisions
Depending on the institutional culture, it may be unclear how the value of co-authorship on systematic reviews can count toward tenure. In addition, some disciplines will not be as familiar with systematic review methodology, and recognition of value may therefore vary between disciplines as well as institutions (Chalmers, Hedges, ; Institute for Natural Resources 3). Finally, for librarians as well as their supervisors, it may be up for debate whether collaboration in systematic reviews should count as part of librarians' core responsibilities or as scholarly activity.
Who Pays?
A potential issue regarding consulting fees is whether librarians are able to charge them given the conditions of granting agencies. For example, the Canadian Institutes of Health Research specifically state for knowledge synthesis grants that non-eligible expenses include "[a]ny part of the salary, or consulting fee, to the grantee or to other persons whose status would make them eligible to apply for grants from the Agency" ("Grants and Awards Guide" 60). Academic librarians may be considered eligible to apply for such grants, thus making their consulting fees non-eligible for grant coverage. In addition, certain grants place significant emphasis on the in-kind contributions of collaborators, including librarians, and require a letter that details contributions as well as an estimated dollar amount for the contributions. ArcticNet (a Network of Centres of Excellence of Canada) proposals are an example of this. Given these realities, libraries may need to explore more complex partnering agreements with campus researchers when grant funding is involved-for example, should a portion of grant money be directed to the library that will make the grant-supported study possible, and if so, how?
Extent of Librarian Involvement
The parameters of librarian involvement in systematic reviews and other forms of research synthesis also need to be defined because the work may involve unanticipated tasks that naturally spill over from other steps of the process, and there are many grey areas when it comes to the division of labour. Librarians, after having finalized the search strategies, may or may not do the actual exporting of records to citation management software; may or may not remove duplicate records; may or may not be involved in further steps such as screening records, critical appraisal, or data extraction as previously mentioned (Beverley, Booth, and Bath 70; Dudden and Protzko 308; Rethlefsen, Murad, and Livingston 1000) . Other involvement includes helping researchers find the full-text of articles being considered for final inclusion in the analysis, a process which can be time-consuming and which, regardless of librarian involvement, may result in heavy use of Interlibrary Loan-another issue that administrators and managers should keep in mind (Arksey and O'Malley 24; McGowan and Sampson 78) . Finally, librarians may be approached by researchers who do not understand the work or steps involved in conducting a systematic review and may therefore find themselves in the role of providing an overview of the systematic review process and how it differs from "a review of the literature, done systematically" (Heimlich 27 ). For example, some researchers may not realize that systematic reviews involve at least two reviewers screening records, performing critical appraisal, and extracting data as a mechanism to minimize individual bias. Librarians may find themselves explaining what's really involved when a researcher first begins exploring how to conduct a systematic review. Librarians' expertise is so entwined with research synthesis methodologies that they may find themselves occupying a role that resembles that of a sort of "methodology guidance counsellor" when helping researchers determine if they do, in fact, want to conduct a systematic review.
Supporting Students
Another major issue faced by librarians is how much assistance to provide to students with their systematic review searches, assignments, and possible publications. Parallel to and in conjunction with the increase in the incidence of systematic reviews being produced in the published literature, there has been a steady increase in the number of systematic reviews completed per year as part of or as students' graduate theses or dissertations (Cobus-Kuo, Gore, and Kloda slide 19). Different institutions likely have different student requirements for completing courses and degrees, but manuscriptbased graduate theses and dissertations are permitted in certain disciplines, as determined by a Google search across the websites of U15 Canadian research universities. Interestingly, it may be acceptable to have co-authors on such manuscripts (Gross, Alhusen, . Even if librarians take a more restricted role as trainers in searching, they may struggle with the time-consuming task of helping students develop their searching skills given the number of students requiring assistance. Other examples of workload issues are librarians offering or supporting courses specifically on the topic of conducting systematic reviews or other forms of knowledge synthesis. Such courses may involve a significant time commitment from subject librarians. For example, professors at one of our institutions offer courses in which students are expected to complete a systematic review in one term. Despite librarians providing in-class sessions on systematic searching, some students still require very high levels of support from the library on an individual basis following instruction. Furthermore, it has been our experience that faculty understand and value the expertise that librarians possess in this area and often encourage-and sometimes even requirestudents to obtain one-on-one assistance with a librarian or to have a librarian sign off on students' searches.
Conclusion
Librarians have skills and expertise that make them valuable research partners in the development and publication of systematic reviews and other forms of research synthesis. This is leading to higher visibility and an increased demand for librarians' services and the resources they manage and promote. The increasing number of systematic reviews and other research syntheses being performed and the increased demand for librarian involvement will continue to significantly affect staffing, services, and resources. This current method of information dissemination and retrieval means that administrators and managers may be faced with important choices and decisions regarding how best to not only support this demand, but also to recognize librarian involvement, and anticipate the opportunities and challenges presented by this growing research area.
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